This study investigated (1) whether Korean learners of English use discourse-level prosody in L2 production as native speakers of English do, and (2) whether discourse-level prosody is also found in the Korean language, as is evident in the prosody of native speakers of English. The study compared the production of the same 15 sentences in two types of reading materials, sentence-level and discourse-level. This study analyzed the onset pitch, sentence mean pitch and pause length to examine the paratone (intonational paragraph) realization in discourse-level speech. The results showed that in L2 discourse-level prosody, the Korean speakers were limited in displaying paratone and did not made significant difference between sentence-level and discourse-level prosody. On the other hand, in L1 discourse-level text, both English and Korean participants demonstrated paratone using pitch. However, there were differences in using prosodic cues between two groups. In using pauses, the ES group paused longer before both the orthographically marked and not marked topic sentences. The KS group paused longer only before the orthographically marked topic sentence in both L1 and L2 text reading. In the comparison of sentence-level and discourse-level prosody, the topic sentences were marked by different prosodic cues. English participants used higher sentence mean pitch, and the Korean participants used higher onset pitch.
Introduction

Grammatical function of intonation
categorized the function of intonation into six: (1) informational, (2) grammatical, (3) illocutionary, (4) attitudinal, (5) textual/discourse, and (6) indexical. Before intonation was studied in the domain of discourse, the traditional view, such as grammatical function examined the function of intonation in a sentence-level. In grammatical function, intonation 1) Ewha Womans University, br_kim11@ewhain.net This paper is an edited and supplemented version of the master's thesis of the author (Ewha Womans University, 2014 ). An earlier version of this paper was presented at the 2014 Spring Conference on Korean Society of Speech Science, Hallim University, Chuncheon, Korea, and those results appear in the conference proceedings.
Received: November 3, 2014 Revised: December 14, 2014 Accepted: December 14, 2014 plays the important role of dividing utterances into segments by making boundaries. 2) These boundaries are aligned with syntactic structures (Crystal, 1985; Cruttenden, 1997) . The example (1) clearly shows that the intonational constituents correspond to the syntactic phrases as in (1b) not as in (1a).
(1a) {(The first) (train to)} {(arrive in the) (one from Paris)} (1b) {(The first train) (to arrive)} {(is the one) (from Paris)} (Gussenhoven and Jacobs, 2005, p.220) In (1b) the segments in the (parenthesis) are phonological phrases and the segments in the {braces} are intonational phrases. In addition, grammatical function of intonation makes
2) The term intonation is used instead of prosody in this section because many of the earlier works mainly examined the pitch patterns. Intonation indicates the variations in pitch pattern or melody (Crystal, 1985, p.162) . Prosody broadens its scope to all suprasegmental features such as rhythm, loudness, pause and tempo (Chun, 2002) .
distinction between sentence types. The sentences in the examples (2) could be the statement with falling tone as in the example (2a) or could be the question with rising tone as in the example (2b).
(2a) John's going Hòme.
(2b) John's going Hóme.
( Couper-Kuhlen, 1986 , p.111)
Discourse-level function of intonation
Research into the intonation of native speakers of the English language has identified intonation as having a discourse-level function and has claimed that discourse-level intonation could be understood only within the context of discourse (Brazil et al., 1980; Brown et al., 1980; Brazil, 1997; Wichmann, 2000; Wennerstrom, 2001; Chun, 2002) . The textual/discourse function of intonation examines the use of intonation in the wider scope, more than one utterance (Chun, 2002) . The function of discourse intionation is closely related to the scope it is studied. The term text is defined as "any passage, spoken or written of whatever length, that does form a unified whole" (Halliday and Hasan, 1976, p.1) . According to the definition, coherence is the most critical concept in text or in discourse. Thus, discourse-level intonation has an important function of signaling coherence in discourse, above the sentence level (Chun, 2002) . Specifically, speakers connect individual components in the text to make the discourse sound coherent (Wennerstrom, 2001) . The other important function of discourse-level intonation is representing information status, between given and new (Pierrehumbert and Hirschberg, 1990) . The old or given information refers to the previously discussed or already shared knowledge between speakers and listeners, and new information indicates the information that is newly introduced in the discourse. The discourse-level intonation signals new information from given ones. Lastly, it has turn-taking function in conversation as the completion of a speaking turn coincides with some prosodic features (Oreström, 1983 ).
There have been many studies done on the discourse-level prosody of native English speakers; Ferrara (1997) studied how the pitch contour of the word anyway differs when it is used as a lexical discourse marker from when it is used as an adverb.
Regarding illocutionary force and speech act, researchers studied politeness and rudeness in terms of the role intonation plays (Ching, 1982; Levinson, 1987, Schiffrin 1994 learners' discourse-level prosody production.
Paratone
The notion of paratone was first termed by Fox (1973) and
Brown defines it as "a short sequence of units beginning with a stressed peak high in the speaker's voice range" (1980, p.26) .
What derives the speaker to divide his/her speech into several paratones is the topic in discourse. The characteristics of the paratone are explained in detail by Brown and Yule (1983) .
They suggest that the paratone is equivalent to the paragraph in written texts and it could be marked phonetically in one's speech. The speaker starts the first sentence of the paratone with a higher pitch. This raised pitch plays the role of introducing the subject to be discussed. On the other hand, a low pitch, less intensity and lengthy pauses occur at the end of the paratone (Brown and Yule, 1983, p. 101) . Thus, a paratone boundary is demarcated by three categories: paratone-initial high pitch, paratone-final low pitch, and prolonged pause. Brown (1980) named the lengthy pause between topic units Topic pause. In her experiment, when there was a major topic transition which coincided with the orthographic signal, indentation, even though it was placed in the middle of the text, all participants paused longer than one second. Yule's (1980) study also proved that these three boundaries are found in conversational speech as well as in read-aloud speech. He also mentions that the initiating paratone not only makes a pitch peak at the beginning, but also increases the baseline from several tone units or unstressed syllables. Since the height of a pitch peak is determined within the paratone, and even though some paratones do not show pitch peak as high as other paratones, they still show the highest peak than any subsequent pitch heights (Yule, 1980, p. 44 ).
Previous Findings
2.1 Pitch and topic shift Menn and Boyce (1982) 
Target of the study
This study examines how speakers mark topic units using prosodic cues. Firstly, the study compared the English discourse-level prosody produced by the Korean learners of English with the English native speakers. It would show the aspects of L2 prosody acquisition at discourse-level. Secondly, the study compares the discourse-level prosody in the English language with that in the Korean language produced by native speakers, respectively. It would show language specific differences in discourse-level prosody and the native language effect on the Korean learners of English. The following prosodic features are questioned in the research.
1) Do the mean pitch and onset pitch of the sentence differ when it is produced as a topic sentence in discourse-level text from when it is produced as an isolated sentence in sentence-level material?
2) Does the mean pitch of the paratone-initial sentence differ from that of the paratone-final sentence?
3) Does the pause length differ when it is used between topic units from when it is used between sentences?
Experiment
Participants
The participants were 28 adults. None reported being diagnosed with a language or speech disorder. There were two groups, the group of Korean native speakers (mean age 25.8 years) and the group of English native speakers (mean age 28.6 years). Each group had 14 speakers, 7 males and 7 females. All the participants from the ES group acquired English as their first language and were monolinguals. The thirteen ES participants were from several regions in U.S.; they were mostly from
Midwest and South but a few of them were from New England 
Materials
(All materials are provided in the appendix.)
The materials in the experiment were designed referencing the previous work done on English native speakers by Levis and Pickering (2004) . All the participants were given two types of English reading materials; one was the discourse-level text and Hz and saved as wave files. Only the second recordings were used for analysis.
Data Analysis
All data were analyzed with Praat. The pitch values were measured in Hertz (Hz) and pause length was measured in milliseconds (ms). Referencing spectrograph and wave form all sentences were demarcated at the first tire on TextGrid, named sentence tire. At the second tire, the first prominent syllable from the paratone-initial sentences were segmented, named syllable tire. Each segment was labeled with the sentence number. <Figure 1> shows the example of analysis. The maximum, the minimum and the average F0 were obtained from the segments in the sentence tire. The pause length, the silent period between sentences was also obtained from the sentence tire. From the syllable tire, the maximum F0 was obtained as onset pitch (Wennerstrom, 2001; Levis and Pickering 2004 For example, if the maximum F0 obtained from the first prominent syllable is 163Hz, it will become the result pitch in the formula. If this pitch value is from the participant whose average pitch is 112Hz and the pitch range is 95Hz, normalizing would be as follow: (163 112)/95 X 100 = 54%. This normalized value, 54% means that this participant raised his pitch 54% higher regarding his average pitch and pitch range.
When the normalized value shows minus value, it indicates that the participant's result pitch is lower than one's average pitch.
The analysis of the statistics was performed using the IBM SPSS program (ver. 20). An independent T-test was carried out for group comparisons between the ES and the KS group. Within each group, the Paired T-test was used to compare the differences between the same sentences read in the different types of materials, sentence-level and discourse-level. The significance threshold was set at 0.05.
Results
Prosody in sentence-level and discourse-level 4.1.1 Sentence mean pitch of paratone-initial sentences
The ES group made pitch differences between the sentence-level and the discourse-level materials by using higher mean pitch at the topic sentences. They produced the first three paratone-initial sentences higher than the corresponding sentences of the list material (p<0.05). The last paraton-inital sentence, the 11 th sentence was placed at the end of the text and this positional effect made its pitch difference not significant. 
Onset pitch of paratone-initial sentences
The onset pitch of the paratone-initial sentences in the text materials is compared with that of the corresponding sentences in the list materials. The ES group showed a noticeable difference at the first paratone (p<0.01) and it was higher than the KS_E group (p<0.05). However, the other onset pitch did not show significant difference between discourse-level and sentence-level <Table 6>. The KS_E group showed a statistical significance only at the onset pitch of the first paratone. The KS_K group produced the difference at the first and the second paratones (p<0.05). As was the result of the sentence mean pitch, the last paratone showed similar onset pitch between the list and the text materials from all three groups, the ES, the KS_E and the KS_K groups.
No. Table 6 . Paired T-test result for onset pitch of paratones.
ES
Prosody in discourse-level 4.2.1 Paratone realization
To examine the participants' pitch change within each paratone, the paratone-initial and the paratone-final sentences were compared <Table 7>. All three groups showed significance at the first two paratones. However, at the third paratone, the KS_E group produced paratone-final sentence much higher than As <Table 9> shows, the ES group paused longer than the mean of sentence pauses before both the topic unit without orthographical signal, Topic pause 1 and the topic unit with the orthographical signal, Topic pause 2 (p<0.05). As for the KS group, regardless of the languages, they only paused significantly longer when the paragraph changed, Topic pause 2 in <Table 9>
(p<0.01). The last paratone was not marked by topic pause by any groups. All groups showed the longest topic pause when the orhographical signal was provided at the Topic pause 2.
Especially, the ES group whose total duration was the shortest among the groups showed the longest topic pause when the paragraph changed. Table 9 . Paried T-test result for topic pause and mean of sentence pauses.
Conclusion and General Discussion
Through the experiment, discourse-level prosodic features were demonstrated.
In comparison between the discourse-level and the sentence-level material, the ES group showed the difference in sentence mean pitch. The ES group signalled both the orthographically marked and the embedded topic sentences in the discourse-level text using higher mean pitch. In contrast, the KS_K group did not mark any of the topic sentences by higher mean pitch. It shows that sentence mean pitch differences between the discourse-level and sentence-level are more critically used in the English language than the Korean language.
Although the native language (Korean) result did not show sentence mean pitch difference between the discourse-level and sentence-level materials, the KS_E group marked the first topic sentence by higher mean pitch in the text material. It shows that the Korean learners of English acquired the L2 discourse-level prosody to some degree. However, the first topic sentence which was the 1 st sentence in the text material may seems easy to prosodify. Moreover, the failure of marking the embedded and the orthographically marked topic sentences demonstrates that their level of realizing discourse-level prosody is not as accurate as the native speakers.
In using the onset pitch at the topic sentences, the KS_K group performed better than the ES and the KS_E groups; the KS_K group marked the first two topic sentences by higher onset pitch than the corresponding sentences in the list material.
Although the ES group showed the higher onset pitch in the text material than in the list material, only the onset pitch of the first topic sentence was significantly higher (p<0.01). The KS_E group also only showed the significance at the onset pitch of the first topic sentence. This result is inconsistent from the previous work by Levis and Pickering (2004) . They reported that the onset pitch of each paragraph was higher than the onset pitch of the same sentences in the list materials. However, they did not provide statistical comparison, a further study is needed for this issue.
Secondly, in discourse-level prosody, paratone realization and using topic pauses were studied. In paratone realization, the KS group showed the clearest paratones showing higher pitch at the paraton-initial sentences, gradual pitch decline, and lower pitch at This study examined the discourse-level prosody produced by read-aloud task. A further study observing the prosody from spontaneous or natural speech is needed to provide more supportive findings in discourse-level prosody. In addition, along with acoustic measure, if different approaches such as ToBI system are used, it would be more helpful to explain the discourse-level prosody.
is the eldest company and was founded in 1971.
This company has grown bigger each year and now owns the largest market share. (5) Why is Cloud so popular? (6) Their phones are small and light but not easily damaged.
It attracts many adult users who are not very concerned with the design.
The company QC was founded in 1979 and has grown very rapidly in the past few years.
Their phones are colorful, metal-framed and come in a variety of designs. (10) They are becoming increasingly popular among teenagers.
Tompson was also founded in 1979 and dominated the market during its first few years of establishment.
They developed a new software that operated at twice the speed of other phones.
However, it was found to be unstable and their reputation never recovered.
Tompson is now favored by the minorities in the market.
So, what can we say about the trend of cell phones in the market?
English list material (EngL)
15 filler sentences (13 declarative and 2 interrogative sentences) were taken from the Oral Reading Fluency Grades
